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[57] ABSTRACT 

A dual head type magnetic disk recording/reproducing 
apparatus, in which a magnetic disk is inserted and/or 
from which the magnetic disk is ejected, the magnetic 
disk having a first surface and a second surface each of 
which is segmented into a plurality of tracks, each track 
having a corresponding track number, the dual head 
type magnetic disk recording/reproducing apparatus 
includes a first magnetic head which reproduces an 
information signal from a first track on the first surface, 
a second magnetic head which reproduces an informa- 
tion signal from a second track on the second surface, a 
track number of the second track corresponding to that 
of the first track, and a predetennined number of tracks 
being between the first track and a radial location of the 
second track, a low pass filter, coupled to the first and 
second magnetic heads, to which the information sig- 
nals reproduced by the first and second magnetic heads 
are supplied, and control means, coupled to the low pass 
filter, for adjusting a cut-off frequency of the low pass 
filter so that a resolution of the information signal repro- 
duced at the first track and that of the information signal 
reproduced at the second track can be approximately 
equal to each other. 

4 Claims, 9 Drawing Sheets 
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second magnetic heads, to which the information sig- 

DUAL HEAD TYPE MAGNETIC DISC nals reproduced by the first and second magnetic heads 

RECORDING/REPRODUCING APPARATUS are supplied, and control means, coupled to the low pass 

filter, for adjusting a cut-off frequency of the low pass 

This is a request for filing a divisional application under 5 filter so that a resolution of the information signal repro- 

37 CFR 1.60, of pending prior application Ser. No. duced at the first track and that of the information signal 

093330, filed Jul 16, 1993, now U.S. Pat. No, 5,315,450, reproduced at the second track can be approximately 

which is a file wrapper continuation of U.S. Ser. No. equal to each other. 

729,216, filed Jul. 12, 1991, (now abandoned), which is a According to another feature of the present inven- 

continuation-in-part of U.S. Ser. No. 388,566, filed Aug. io tion, a dual head type magnetic disk recording/repro- 

1, 1989, (now abandoned). ducing apparatus, in which a magnetic disk is inserted 

__ , ___ ^_ __, TT __, " _ -_-_ J -„ and/or from which the magnetic disk is ejected, the 

BACKGROUND OF THE INVENTION magnetk disk M g a first surface and a second sur- 

The present invention generally relates to magnetic face each of which is segmented into a plurality of 
disk recording/reproducing apparatus for recording 15 tracks, each track having a corresponding track num- 
and/or reproducing an information signal on and from a ber, the dual head type magnetic disk recording/repro- 
magnetic disk, and more particularly to a dual head type ducing apparatus comprises a first magnetic head which 
magnetic disk recording/reproducing apparatus for reproduces an information signal from a first track on 
recording and/or reproducing the information signal on the first surface, a second magnetic head which repro- 
and from both sides of a flexible magnetic disk by a pair 20 duces an information signal from a second track on the 
of magnetic heads. second surface, a track number of the second track 

Conventionally, there is a so-called dual head type corresponding to that of the first track, and a predeter- 
magnetic disk recording/reproducing apparatus pro- mined number of tracks being between the first track 
vided with a pair of magnetic read/write heads so as to and a radial location of the second track, a resonance 
perform recording and/or reproducing of an informa- 25 circuit, coupled to the first and second magnetic heads, 
tion signal on and from both sides of a flexible magnetic to which the information signals reproduced by the first 
disk by respective heads. In such a magnetic disk recor- and second magnetic heads are supplied, and control 
ding/reproducing apparatus, the magnetic heads are means, coupled to the resonance circuit, for adjusting a 
provided such that one of the heads is offset in position Q-factor of the resonance circuit so that a resolution of 
relative to the other by about four to eight track pitches 30 the information signal reproduced at the first track and 
depending on the recording density in a moving direc- that of the information signal reproduced at the second 
tion of a carriage carrying the magnetic heads to avoid track can be approximately equal to each other, 
crosstalk between the information signals recorded on According to still another feature of the present in- 
both sides of the magnetic disk. vention, a dual head type magnetic disk recording/re- 

in such an apparatus, even if a first track on the side 35 producing apparatus, in which a magnetic disk is in- 
O of the magnetic disk has the same track number as a serted and/or from which the magnetic disk is ejected, 
second track on the side I thereof, a track radius of the the magnetic disk having a first surface and a second 
first track differs from that of the second track. Respon- surface each of which is segmented into a plurality of 
sive thereto, there appears a difference in resolution tracks, each track having a corresponding track num- 
between the information signal reproduced from the 40 ber, the dual head type magnetic disk recording/repro- 
side O and the information signal reproduced from the ducing apparatus comprises a first magnetic head which 
side I of the magnetic disk. This difference in the resolu- reproduces an information signal from a first track on 
tion becomes significant with increasing recording den- the first surface, a second magnetic head which repro- 
sity and causes a problem in the recent magnetic disk duces an information signal from a second track on the 
recording/reproducing apparatus designed to operate 45 second surface, a track number of the second track 
with an increased recording density. corresponding to that of the first track, and a predeter- 

„_ M/ ________ vT rained number of tracks being between the first track 

SUMMARY OF THE INVENTION and a radial location of the second track, a resonance 

Accordingly, it is an object of the present invention circuit, coupled to the first and second magnetic heads, 
to provide a novel and useful dual head type magnetic 50 to which the information signals reproduced by the first 
disk recording/reproducing apparatus wherein the and second magnetic heads are supplied, and control 
aforementioned problems are eliminated. means, coupled to the resonance circuit, for adjusting a 

According to one feature of the present invention, a resonance frequency of the resonance circuit so that a 
dual head type magnetic disk recording/reproducing resolution of the information signal reproduced at the 
apparatus, in which a magnetic disk is inserted and/or 55 first track and that of the information signal reproduced 
from which the magnetic disk is ejected, the magnetic at the second track can be approximately equal to each 
disk having a first surface and a second surface each of other. 

which is segmented into a plurality of tracks, each track According to another feature of the present inven- 
having a corresponding track number, the dual head tion, a dual head type magnetic disk recording/repro- 
type magnetic disk recording/reproducing apparatus 60 ducing apparatus, in which a magnetic disk is inserted 
comprises a first magnetic head which reproduces an and/or from which the magnetic disk is ejected, the 
information signal from a first track on the first surface, magnetic disk having a first surface and a second sur- 
a second magnetic head which reproduces an informa- face each of which is segmented into a plurality of 
tion signal from a second track on the second surface, a tracks, each track having a corresponding track num- 
track number of the second track corresponding to that 65 ber, the dual head type magnetic disk recording/repro- 
of the first track, and a predetennined number of tracks ducing apparatus comprises a first magnetic head which 
being between the first track and a radial location of the records an information signal on a first track on the first 
second track, a low pass filter, coupled to the first and surface, a second magnetic head which records an infor- 
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mation signal on a second track on the second surface, FIG. 9E shows an output spectrum before it is input 

a track number of the second track corresponding to into the differentiation circuit which represents a rela- 

that of the first track, and a predetermined number of tionship between a frequency and an output level of a 

tracks being between the first track and a radial location head which reproduces an information signal at the side 

of the second track, recording current generating 5 O; 

means, coupled to the first and second magnetic heads, FIG. 9F shows an output spectrum before it is input 

for generating a recording current to be supplied to into the differentiation circuit which represents a rela- 

either the first or second magnetic head which is used tionship between a frequency and an output level of a 

for recording the information signal, and control means, head which reproduces an information signal at the side 

coupled to the recording current producing means, for 10 ft 

adjusting a level of the recording current so that a reso- FIG. 9G shows an output spectrum after it is output 
lution of the information signal recorded at the first fro . m toe differentiation circuit in which a Q-factor is 
track and that of the information signal recorded at the adjusted, the output spectrum representing a relation- 
second track can be approximately equal to each other. sni P between a frequency and an output level of a head 

According to the present invention, the resolution of 15 wnich reproduces an information signal at the side O; 
the information signal picked up from a track traced by nG - 9H ■ how » aii out P ut spectrum after it is output 
the first magnetic head and the resolution of the infor- from ^e differentiation circuit in which a Q-factor is 
mation signal picked up from the track traced by the adjusted, the output spectrum representing a relation- 
second magnetic head become equivalent to each other sh *P ^tween a frequency and an output level of a head 
when passed through the low pass filter and the differ- 20 w ^ ^produces an mformation signal at the side I; 
encein the signal characteristic caused by the positional . FI( J ^ows an output spectrum before it it input 
difference of the first and second magnetic heads is f ° * e differentiation circuit which represents a rela- 
eliminated tionship between a frequency and an output level of a 

Other objects and further features of the present in- 25 which "P**"- an information signal at the side 

vention will become apparent from the following de- ftT , . . . . . 

tailed description when read in conjunction with at- . ™" 9 l^ ov/s .** out ? ul ^HT before " " m P Ut 

taheddr J into the differentiation circuit which represents a rela- 

c e rawings. tionship between a frequency and an output level of a 

BRIEF DESCRIPTION OF THE DRAWINGS head which reproduces an information signal at the side 

FIG 1 is a circuit diagram showing a first embodi- 30 I; na 9K shows m t mm ^ ft ^ 

ment of the dual head type magnetic disk apparatus of from the differe ntiation circuit in which a resonance 

t HJEf 8 ?? mventl0n \ , . , frequency is adjusted, the output spectrum representing 

FIG. 2 is a schematical view showing a general con- a re]ationsnip ^tween a frequency and an /utput level 

struction of the dual head type magnetic disk apparatus 35 of a head which repro d uces an information signal at the 

of FIG. 1; side O: and 

FIG. 3 is a view showing a part of FIG. 2 on an FIG. 9L shows an output spectrum after it is output 

enlarged scale; from the differentiation circuit in which a resonance 

FIG. 4 is a graph showing a characteristic curve of a frequency is adjusted, the output spectrum representing 

low pass filter of FIG. 1 in which the cutoff frequency 40 a relationship between a frequency and an output level 

of the filter is changed; 0 f a neac j wn i cn reproduces an information signal at the 

FIG. 5 is a graph showing a characteristic of a reso- ^de I. 
nance circuit formed in a differentiation circuit of FIG. 

1 for a case in which the Q-factor is changed; DETAILED DESCRIPTION 

FIG. 6 is a graph showing a characteristic of the 45 Referring to FIG. 2, a dual head type magnetic disk 

resonance circuit for a case in which the resonant fre- apparatus 10 comprises a head carriage 11 on which a 

quency is changed; magnetic head 12 and a magnetic head 13 are mounted 

FIG. 7 is a circuit diagram showing a second embodi- suc h that the magnetic heads 12 and 13 contact a rotary 

ment of the dual head type magnetic disk apparatus of magnetic disk 14 on both sides while the head carriage 

the present invention; 50 11 is moved in a direction shown by an arrow X. The 

FIG. 8 is a graph showing the effect achieved by the magnetic disk 14 has a front side I and a rear side O on 

apparatus of FIG. 7; and which tracks 00, 01, 02, etc. are defined as shown in 

FIG. 9A shows an output spectrum before it is input FIG. 3. 
into the low pass filter which represents a relationship Referring to FIG. 3 showing the detailed construe- 
between a frequency and an output level of a head 55 tion of the magnetic heads of the apparatus, it can be 
which reproduces an Information signal at the side O; seen that a read/write head part 12a carried by a slider 

FIG. 9B shows an output spectrum before it is input part 12b of the magnetic head 12 is offset towards an 

into the low pass filter which represents a relationship inner radial direction of the disk 14 by a distance d 

between a frequency and an output level of a head corresponding to eight track pitches relative to a read/- 

which reproduces an information signal at the side I; 60 write head part 13a carried by a slider part 13£> of the 

FIG. 9C shows an output spectrum after it is output magnetic head 13. 

from the low pass filter which represents a relationship FIG. 1 shows an electrical system 20 of the apparatus 

between a frequency and an output level of a head 10. Referring to FIG. 1, the read/write head parts 12a 

which reproduces an information signal at the side O; and 13a are connected to a switch SWi which is con- 

FIG. 9D shows an output spectrum before it is output 65 trolled by a side select signal supplied from an external 

from the low pass filter which represents a relationship host machine thereto via a controller 21 through a line 

between a frequency and an output level of a head 22 whereby the switch SWi selects either the read/- 

which reproduces an information signal at the side I; write head part 12a or the read/write head part 13a 
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responsive to the side select signal, as is disclosed in the 
prior an. The switch SWj is not connected to another 
switch S W2 which is controlled by a read/write control 
signal produced by the controller XX and supplied 
thereto through a line 23 whereby the switch SW2 se- 5 
lectively connects the read/write head parts 12a and 
13a to a recording system 24 or to a reproducing system 
25 responsive to the read/write control signal, as is 
disclosed in the prior art. 

The recording system 24 comprises a recording cir- 10 
cuit 26 and a resistor Ri connected in series between the 
source voltage Vcc and the recording system 24 simi- 
larly to the conventional apparatus modulates a record- 
ing current Iw by a data to be written in. The current 
Ijpthus modulated is then supplied to the read/ write 15 
head part 12a or the read/write head part 13a via the 
switch S W2 selecting the recording system 24 respon- 
sive to the read/write control signal and the switch 
SW] selecting either the read/write head part Ha or the 
read/write head part 13a responsive to the side select 20 
signal. 

The reproducing system 25 comprises a preamplifier 
30 for receiving a reproduced signal from the ready- 
write head part 12a or 13a , a low pass filter 31 supplied 
with an output signal from the preamplifier 30 for cut- 25 
ting a high frequency component therefrom according 
to a predetermined frequency characteristic, a differen- 
tiation circuit 32 for differentiating the reproduced sig- 
nal thus filtered, and a zero-volt comparator 33 and a 
pulse shaping circuit 34 for conventional processing of 30 
the reproduced signal thus differentiated, such as by 
zero-crossing detection and output pulse formation. 
This construction of the reproducing system 25 is iden- 
tical to that of the prior art apparatus except for the part 
including the low pass filter 31 and the differentiation 35 
circuit 32. In the description hereinafter, description of 
those parts common with the prior art apparatus will be 
omitted. 

The low pass filter 31 has a similar construction to 
conventional low pass filter in that it comprises a resis- 40 
tor R2 having an end connected to an output port of the 
preamplifier 30 and a capacitor Ci for grounding the 
other end of the resistor R2. However, the filter 31 is 
different from the prior art filter device in that it has 
another capacitor C a connected parallel to the capacitor 45 
Ci via a switch SW4 such that the capacitor C a grounds 
the other end of the resistor R2 when the switch S W4 is 
closed. 

The differentiation circuit 32 comprises an NPN tran- 
sistor Tr having a base connected to an output port of 50 
the low pass filter 31 for receiving a reproduced signal 
therefrom after filtration, a constant-current source 35 
interposed between an emitter of the transistor Tr and 
the ground, a resistor R3 for supplying a driving voltage 
from a driving voltage source Vcc to a collector of the 55 
transistor Tr, resistors R4 and R5 forming a voltage 
divider between the voltage source Vcc and the ground 
for biasing the base of the transistor Tr, a resonance 
circuit 36 comprising serial connection of a coil Li, a 
capacitor C2 and a resistor R6 connected between the 60 
emitter of the transistor Tr and the ground in parallel to 
the constant-current source 35, and another circuit part 
connected to the resonance circuit 36. This another 
circuit part comprises a resistor R$ connected parallel 
across the resistor R6 via a switch SW5, a capacitor Q, 65 
connected in parallel across the capacitor C2 via a 
switch SW6 and a coil Lj, connected in parallel across 
the coil Li via a switch SW7. 
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The controller 21 controls the switches SW 4 -SW7by 
a side select signal supplied from the host machine 
which specifies the side of the disk via lines 41-44 re- 
spectively and responsive thereto the switches 
SW4-SW7 are turned on and turned off. 

Next, operation of the electrical system 20 will be 
described. 

When recording a data, the recording current Ijpis 
modulated as already described and recording is made 
on the side O or the side I of the disk responsive to the 
side select signal supplied to the switch SW] and the 
read/write control signal supplied to the switch SW2. 
In this state, the switch SW2 is connected to a contact 
W shown in FIG. 1 and the recording system 24 is 
connected to the read/write head parts 12a , 13a via the 
switch SWi. The switch SWi simply connects the re- 
cording system 24 to either the read/write head part 
12a or the read/write head part 13c of the magnetic 
heads 12 and 13 and the recording is made similarly on 
both sides of the magnetic disk 14. 

When reading the data from the disk, the switch SW2 
is switched to a side of contact E shown in FIG. 1. 
Further, the switch SWj is switched between a contact 
(0) and a contact (1) responsive to the side select signal 
from the controller 21. When the controller 21 pro- 
duces a side select signal L specifying the side O of the 
disk 14, the switch 21 is connected to the contact (0) and 
the signal reproduced by the read/write head part 13a 
of the magnetic head 13 is supplied to the reproducing 
system 25 after passing through the switches SWi and 
SW2. When the controller 21 produces a side select 
signal H specifying the side I of the disk 14, on the other 
hand, the switch SWi is connected to the contact (1) 
and the information signal reproduced by the read/- 
write head part 12a of the magnetic head 12 is supplied 
to the reproducing system 25 after passing through the 
switches SWi and SW 2 . 

In the present invention, the characteristic of the 
reproducing system 25 is changed depending on 
whether the reproducing of the information signal is 
made by the read/write head part 12a or by the read/- 
write head part 13a such that the signal characteristic of 
the information signal reproduced from the side O of 
the disk 14 becomes identical to that of the signal repro- 
duced from the side of the disk 14. Such an equalization 
may be made according to one or more of the methods 
described below. 

1) Changing cutoff frequency of low pass filter 

According to this method, the switch SW4 is con- 
trolled by the side select signal on the line 31 as listed in 
the following table so as to change the cutoff frequency 
of the low pass filter 31. 

TABLE I 

CHANGE IN THE CUTOFF FREQUENCY 
Side select Cutoff frequency 
signal SW 4 ftffj) 

H OFF fi = l/2_C l R 2 = 500 kHz 
I ON f 0 = 1/2_(C! + Cg)R 2 ° 450 kHz 



Referring to TABLE I, it can be seen that the switch 
SW 4 is turned off when the information signal on the 
side I of the disk 14 is reproduced responsive to the side 
select signal having a state H. In this state, the capacitor 
C fl is disconnected from the capacitor Ci and the low 
pass filter 31 has a cutoff frequency fi of 500 kHz. This 
characteristic is shown in FIG. 4 by a Une 1(1). Note 
that FIG. 4 shows a characteristic of the low pass filter 
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Side select 




Resonant frequency 


signal 


sw 6 sw 7 


f = 1/2_LC 


H 


OFF ON 


fl' = 500 kHz 


L 


ON OFF 


f 0 ' = 450 kHz 
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31 when an oscillator is connected to the input port of made from the side I and when the reproducing is made 

the preamplifier 30. When the side select signal is from the side O of the disk 14. The value of Qo and Qi 

changed to the state L, on the other hand, the switch is set such that a saddle point of the DIF Signal appear- 

SW 4 is turned on and the capacitor C tf is connected to fog in correspondence to the data "0" does not cause 

the capacitor Ci whereby the cutoff frequency of the 5 zero-crossing, and the value of R&is generally set to be 

low pass filter 31 is changed From the frequency fi to a 50-200 times larger than the value of R 6 

frequency fo which is equal to 450 kHz as illustrated in 3) changing resonant frequency of differentiation cir- 

FIG. 4 by a line 1(0). In other words, the information cuit 

signal reproduced from the side I of the disk 14 is passed Responsive to the side select signals on the line 43 and 

through the low pass filter 31 having the characteristic 10 ^ 44, ±c switch S W 6 and the switch SW 7 are respec- 

shown by a hne 1(1) while the formation signal I repro- tJ } tumed on ^ off ^ Qym . the fol|ow . 

SS^^ffaffiS'S table so as to change the resonant frequency of the 

the low pass filter 31 having the characteristic repre- « - f <* A ♦ f , Q ^«.»t> 

sented by the line 1(0). FIGS. 9A to 9D respectively reSOnance arcuit 36 m dlfferentiatl0n circmt 32 ' 

show an output spectrum representing a relationship j 5 TABLE III 

between a frequency and an output level of the head. "~ 
According to the low pass filter, odd numbered har- 
monic wave components of the side O and those of the 
side I can be equal to each other. 

By changing the transmission characteristic of the 2 q 
low pass filter 31 as such, the resolution of the track on 

the side I in contact with the read/write head part 13a .... - , , . „ , . r 

becomes identical to that of the track on the side O in . SI f ^ » H T and , * e ? f °™T 

contact with the read/write head part 12a and the dif- «gnal « reproduced from the side I of die disk 14, the 

ference in the signal characteristic between the informa- 25 switch SW 6 is turned off while the switch SW 7 is turned 

tion signal reproduced by the read/write head part 13<z 25 on - Thus, the capacitor Q is disconnected from the 

and that reproduced by the read/write head part 12a capacitor C 2 while the coil U is connected to the coil 

due to the positional difference between the head parts M. In this state, the resonant frequency fi is 500 kHz 

12a and 13a is successfully eliminated. the resonant circuit 36 has a characteristic shown in 

The change of the cutoff frequency of the low pass — 6 *>y a line 
filter 31 can also be achieved by connecting a circuit When the side select signal is changed to the L state, 
comprising a serial connection of a switch and a resistor the switch SW6 is turned on and the switch SW7 is 
in parallel to the resistor R 2 so that the overall resistance turned off. Responsive thereto, the capacitor Q is con- 
thus formed across the resistor R2 is changed responsive nected to the capacitor C2 and the coil L$ is discon- 
to opening and closure of this switch. „ nected from the coil Li. As a result, the resonant fre- 
2) Changing Q-factor of differentiation circuit quency is decreased to a frequency fb' which is equal to 
According to this method, the switch SW5 is con- 450 kHz and the resonance circuit 36 assumes a charac- 
trolled by the side select signal on the line 42 such that teristic shown in FIG. 6 by a line 111(0). 
the Q-factor of the differentiation circuit 32 is changed By changing the resonant frequency in dependence 
responsive to turning on and off of the switch SW5. on the side of the disk from which the information sig- 
nal is to be reproduced, one can obtain a signal charac- 
teristic for the signal reproduced from the side O of the 
disk 14 which is substantially identical to that of the 
signal reproduced from the side I of the disk 14, as 
45 shown in FIGS.9I to 9L. In this procedure, one may 
actuate only one of the switches SW*6 and SW7 with a 
similar result. Further, it is not necessary that all of the 

t> r , tadtcit *t •* 1. ew • 1 a methods 1), 2) and 3) described heretofore be used in 

Referring to TABLE II the switch SWj is closed combinati j n „ ; ut ; one of the fflethods 1}> 2) ^ 3) 

when the side select signal is the m H state and the . , . . * . /» / / 

information signal is reproduced from the side I of the 50 ma V b * «*d independently. 

j * 1, - , . * 0 u,I*u„^ o 0 Next, a second embodiment of the present invention 

disk 14, and responsive thereto the U-iactor assumes a ... , , , ... r . _ , 

value Ql In this state, the resonance circuit 36 has a ^ , be described ™* ference to FIG 7 showing an 

characteristic shown by a line 11(1) in FIG. 5. Note that electronic system 40 used in this embodiment In the 

FIGS.5 and 6 represent the signal characteristic of the drawm f.> P** 3 constructed identicaUy to those cor- 

differentiation circuit 32 viewed from its output side in 55 responding parts in the preceding drawings are given 

a state that an oscillator is connected to an input port of identical reference numerals and the description thereof 

the preamplifier 30. wJ1 be omitted. 

When the side select signal is switched to the state L, Referring to FIG. 7, the system 40 has a recording 

the switch SW 5 is opened and the resistor R* is discon- svstem ^ A comprising the recording circuit 26, the 

nected from the resistor Re. Responsive thereto, the 60 resistor Ri connected in series between the circuit 26 

Q-value is changed from Qito Qo and the resonance the drivc voltage source Vcc, and a resistor R<, 

circuit exhibits a characteristic shown in FIG. 5 by a connected parallel to the resistor Ri by a switch SWs 

line 11(0). controlled by a side select signal supplied from a control 

By changing the Q-factor responsive to the side of the circuit 21 A via a line 27. Further, the apparatus 40 has 

disk from which the reproducing of the information 65 a reproducing system 2SA comprising the preamplifier 

signal is made, the output signal called DIF signal of the 30, a low pass filter 31A comprising the resistor R2 and 

differentiation circuit 32 assumes a same waveform, as capacitor C\ for filtering the output signal of the pream- 

shown in FIGS.9E to 9H, when the reproducing is plifier 30, a differentiation circuit 32A comprising the 
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CHANGE OF THE Q-VALUE 


Side select 




signal 


SW 5 Q-FACTOR 


H 


ON Q - WL • R 6 • RV(R 6 + Rrf - Qi 


L 


OFF Q = WL/Rfi = Qo 
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NPN transistor Tr, the constant-current source 35, the SWi is switched to the contact (1) by the side select 
resistors R3, R4 and R5, and a resonance circuit 36A signal H and the switch SW3 is opened. Thus, the infor- 
constructed by the coil Lj, capacitor C2 and the resistor mation to be recorded is modulated on the recording 
R6- As the construction of the reproducing system 25A current \w\ (=7 mA) and the drive current lm is sup- 
is substantially identical to that of the system 25 except 5 p H e d to the read/write head part 12a after passing 
that the circuit components associated with the through the switches SW 2 and SWj whereby the re- 
switches SW5-SW7 such as the capacitors C a and Q» cor din g is made on the side I of the disk 14. 
the resistor R* and the coil U in the first embodiment whgn ±Q Me sdect s{ { L is su Hed from the 
are simply omitted, further description thereof will be control ^ ±e gwitch §Wi b tQ the 

omitted. 10 con ta C t (0) and the switch SW3 is turned on at the same 

rf ?sssa jfiKffl *■ tur r 1 th ? 7? h sw v he 

be given for a relation between the recording current resistance which determines the level of the recording 

and the resolution as well as for a relation between the curre * 15 f°™ cd 25 a combined resistance of the resis- 

recording current and an overwrite characteristic with 15 tors R » ** connected m parallel to each other. As 

reference to FIG. 8 showing the resolution and the the combined resistance thus formed is substantially 

overwrite characteristic as a function of the recording smaller than the resistance Ri, the recording current 

current I^for a stationary carriage position. In the I jpi is increased to I m which may be 8 mA, for example, 

drawing, the resolution of the information signal at the The information is thus modulated on this current Iwo 

side O of the disk 14 is represented by a line IV(0) and 2 q m & the current l *n «* supplied to the read/write head 

the resolution of the information signal at the side I is part 13a after passing through the switches SW2 and 

represented by a line IV(1). As the read/write head part SWi whereby the recording is made on the side O of the 

12a is located close to a center of the disk relative to the disk 14. 

read/write head part 13a by a distance corresponding to Next, the signal characteristic of the reproduced sig- 

eight track pitches, the resolution of the signal for the 25 nal will be described. 

side I is always lower as compared to the resolution for At first, the switch SW2 is connected to the contact 

the side O. It can be seen that the resolution decreases r. Then, the controller 21A supplies the side select 

for both the side I and the side O with increasing re- signal L to the switch SW t which drives the switch 

cording current lw> At the same time, it can be seen that s\V j to engage with the contact (0) wherein the repro- 

the difference in the resolution between the side O and 30 duced information signal picked up by the read/write 

the side I gradually increases with increasing recording hcad part 13a is supv \[ cd t o the reproducing system 25A 

currently. after passing through the switches SW! and SW 2 . When 

In FIG. 8, the overwrite characteristic of the side O the side sdect si ^ is changed from the signal L to the 

of the disk is represented by a line V(0) and the over- ^ j R Qn ^ Qther hand; the switch SWj fc switched 

wnte charactenstic of the side I of the disk is repre- 35 t0 the contact (1) ^ ^ ^0^^ signal reproduced 

sented by a line V(l> Here the by the read/write head 12a is supplied fo the reproduc- 

is defined as a ratio X/Y wherein X stands for a residual ' through the switches SW, 

output reproduced from a track after recording a modu- V; T r 7 1 

Iated signal having a maximum frequency used in the *f formation signals are recorded on 

modified frequency modulation (MFM) system in su- ^ the ^ 1 ™ d Sld %° b * changing the magnitude of the 

perposition to another modulated signal having a mini- 40 recording current I^as already described, the informa- 

mum frequency of the MFM system already recorded tion from the Slde O has a resolution of about 75 

on the same track, and B stands for an output obtained as represented by a point A m FIG. 8 and the infonna- 

by once recording the signal with the minimum fre- tion signal from the side I has a resolution of also about 

quency on the track and thereafter reproducing it there- 75 as represented by a point B in FIG. 8. This means 

from. that the time margin for the information signal repro- 

As can be seen from the lines V(0) and V(l), there duced from the side I of the disk becomes substantially 

appears saturation of the overwrite characteristic with identical to the time margin for the information signal 

increase in the recording current, and the saturation reproduced from the side O. 

appears earlier in the side I as compared to the side O. The overwrite characteristic for the side O is repre- 

The object of the system 40 is to equalize the resolution 50 sented by a point C of FIG. 8 corresponding to an 

and the overwrite characteristic in the side I and the /utput level of —36 dB at which the line V(0) crosses a 

side Oof the disk by changing the level of the recording vertical line corresponding to the recording current 

current. I ^ equal to 8 mA, while the overwrite characteristic 

In the system 40, the switch SW3 is controlled by the f or tne side j ^ represented by a point D corresponding 

side select signal supplied thereto from the controller t0 ^ output level of _4q dB at which the line V (l) 

21A via the line 27 as shown in the following TABLE cr0$ses with another vertical line corresponding to the 

recording current lw\- The both points are below —30 

TABLE IV dB and are respectively satisfactory for the operation of 
change of the recqrding current 60 tne apparatus. In other words, the information signals 

side select Recording current are reproduced from the side I and the side O of the disk 

signal sw 3 \w\Qwo) by the read/write head parts 13a and 12a with substan- 

H off \w\ = v ce /Rj = 7.00 mA tially identical resolution even when the head parts 13a 

L on Iw° Vcc- Ri • Rc/(Ri -4- Re) - 8.00 mA ^ \2a are relatively displaced in the radial direction of 

65 the disk 14 by a distance d. 

When recording, the switch SW2 is connected to the It should be noted that the levels of the recording 

contact W as already described. When the information current I^and lm which are switched in the system 40 

signal is recorded on the side I of the disk 14, the switch of the present embodiment are set to be in a saturated 
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region at which an identical overwrite characteristic is head when said second magnetic head is activated, 

obtained. said control circuit being coupled to said recording 

Further, the systems 20 and 40 described heretofore current generating circuit, for adjusting a level of 

are provided with conventional means, though not illus- the recording current to a first saturated current 

trated, to change the cutoff frequency so as to equalize 5 level when recording an information signal on said 

the resolution of the information signal reproduced first sur f ace via said first magnetic head, said con- 

from the outer region of the disk to that of the informa- ^1 means adjusting the level of the recording 

tion signal reproduced from the inner region of the disk. currcnt t0 a second boated current level when 

Such a switching of the cutoff frequency is usually recording an information signal on said second 

made at the forty-fourth track when a 5.25-inch mag- 10 surface 

via said second magnetic head, said second 

nettc disk is used. saturated current level being offset from said first 

Further, toe present invention is not hated to these saturated current level so as to produce a predeter- 

embodiments bu i various variations and mod.ficafcous ^ M08tan( current level offset |hat i/ Mepea . 

may oe maae witnout oepartmg trom tne scope ot tfte dent of M 

position, so that a resolution of the 

WmtTcSmied is- information signal recorded at the first track and 

1 a u~*a Aiev r^rH; n <T/r AnW wi..^ n » that of toe information signal recorded at the sec- 

appaStSfeS S recordmg/reproducmg ^ ^ be approximately ^ tQ ^ 

a disk drive mechanism in which a magnetic disk is „ . f r * . , , A< . , . 

inserted and/or from which the magnetic disk is 20 Z A ^ head magnetic disk recording/reproducing 

ejected, the magnetic disk having a first surface and apparatus accordmg to claim 1, wherein said first mag- 

a second surface each of which is segmented into a n ^ c is located radially inward of the magnetic 

plurality of tracks, each track having a correspond- ™ th **P«* t0 , the "?° n * magnetic head and 

ing track number- " wherein said control circuit adjusts the level of the 

a first magnetic head for recording an information 25 recording current such that the recording current to be 

signal on a first track on the first surface; supplied to the second magnetic head is lower than that 

a second magnetic head for recording an information to be su PP hed to toe tat magnetic head by said prede- 

signal on a second track on the second surface, said termined constant level offset. 

second track having a track number corresponding 3 - A dual head magnetic disk recording/reproducing 

to that of the first track and being separated from 30 apparatus according to claim 1, wherein said recording 

said first track in a radial direction of said magnetic current generating circuit comprises a resistor having 

disk by a predetermined number of tracks; an adjustable resistance in a current path of the record- 

a recording current generating circuit, coupled to m S current, and wherein said control circuit adjusts a 

said first and second magnetic heads, for generat- resistance of the resistor. 

ing a recording current to be supplied to either the 35 *» A dual head magnetic disk recording/reproducing 
first or second magnetic head which is used for apparatus according to claim 1, wherein said dual head 
recording the information signal; and magnetic disk recording/reproducing apparatus further 
a control circuit for selectively activating said first comprises a selection circuit, coupled to said first and 
and second magnetic heads such that an informa- second magnetic heads and said control circuit, for 
tion signal is recorded on said fist surface of said 40 alternately selecting one of the first and second mag- 
magnetic disk via said first magnetic head when netic head, said selection circuit supplying the record- 
said first magnetic head is activated and such that ing current to the selected one of the first and second 
said information signal is recorded on said second magnetic heads, 
surface of said magnetic disk via second magnetic * * * * * 
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